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(57) Abstract: A substrate treating apparatus 
comprising a treatment chamber for housing 
a substrate, a stage on which the substrate 
is placed within the treatment chamber, a 
heating member arranged within the stage 
and used for heating the substrate, a sealing 
member arranged between the stage and the 
treatment chamber, and a cooling mechanism 
having a cooling medium, whose latent heat of 
vaporization is utilized for cooling the sealing 
member. 

(57)s#j: &&&m&m.\*. 



34 32 35 



WO 2004/020692 Al 1 - 1 1 1 1 11 : 1 1 1 1 1 1 1 1 1 1 1' 1 : 1 1 ill 1 1 I.I 1 1 ll.l'lll I lllil 1 Jlllllll 1 1 1 III! 1 1 1 1 1 1 1 1 1 II 



ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, 
VN, YU, ZA, ZM, ZW. 

(84) ffiSS (ISSU: ARIPO *#|<F (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), ^ vT^It (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ y/*4#l* 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 



GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



WO 2004/020692 



PCT7JP2003/010506 



w m m 

ttat 

15 v^a*. mrnxxtf v — FM^mmirz t , y - m^stf* i^Mb 



WO 2004/020692 



PCT/JP2003/010506 



k * S Wit5 0 

mmtk, mwnki&mmkiDWiizjt'&^its'-A'mtk. ftmmfc* 
ftij-rs r k&-Q**o 

10 x. T <5 w <fc # 5 £f ^ LVMroi 5 ^^^^S^iiS: £: K <fc 9 , 

®zfttcmm*mmTzmwi$kmmMzzft-tz3ifti®k zmz-tcm 
20 m^k <om\z.fti£ Litis— frUtt k N /^*fB*t^Gia>5!» 



2 



WO 2004/020692 PCT/JP2003/010506 



15 

H2AI4H ©3ii6o^fliic«a * t°^^:^^(Dm^^^¥ 

25 HI 5 tifd 1 OH*feO^S^#6^II^^M-Cff ^n§M07 P — £tf 

3 



WO 2004/020692 



PCT/JP2003/010506 



m^Krjk u fc ei x* & s 0 
0 8 fags 2 (DmmcDMniz&zf&mmmT'ftiotiz&mv? n 

io w-mmxfov, m i o Btzm 3 <Dmm<DMM\z&z> v 
i (ommmm) 

s.t>*sjiLKif®igi-e*) @3 A^tj«igi 3 b &*mM<Di&mi l z.mz>mm* 

20 m 1 «fc 9 J&Jg|g!filte. ^!|^^Tyi-^ = ^ A^^^ ^ 

Ktema 2 AiJ5|I^Tj3 «9 , Hn2Afl-ifiKte N !)i^W^fty 

25 |i^)#^tf>^^tv^5 0 

^ 2 OiSM'te, PH P/^J&£;ft,-tV^ 0 fflP^Ji, T i C 1 

4 



WO 2004/020692 ^PCT/JP2003/010506 

4 &tfNH 3 &!7; t />W^ftttTn±ffl^5i'-rl7 — ^5>K4aSffiA$*X 
T^5. -r 17 — ^ y K4li, T i C 1 4 £ n± tfcl 5 T i C 1 4 P± ft gfl 4 
A^, NH 3 ^0l:Wi-5NH3Pttmf|5 4 B t \Z ft frfr tc flf it o X V> S . 
T i C 1 4 BJ:{±Jp|54A(^(i > T i C 1 4 % St tt} 1~ 5 #5-^ <£> T i C l 4 n± ft 
5 7Lj55^fiK^tt"rv>5 0 £/c. |^#^NH 3 #t^gB 4 B fclf*, N H 3 £ ttt ttl 
"t* <5 #$C<7) N H 3 5fc ttl ?L #5 ?l£ fife £ tLT V N <5 » 

is-Y *7 ' — ^ y K4WT i C l 4 Ptf±l§P4A^(i N T i C l 4 tbttJlfP 4 A 
HTiCl 4 £#^^5 T i C l 4 Wk&7& 1 0 £ *LT V> 6 0 £ fc , 

NH 3 P±Hi§P4B^(i x NH 3 n±J±|gfl4 BlilNHalrft^tSNHjiln 

io 120 &mi$t£nx^z> 0 

t i c 1 4 & ion, t i c 1 4 5:iiji^tfcT i c i 4 m&M 1 1 

*WiZ-X\,^Z>o T i c 1 4 0fc#&8g 1 U-tt> — «Sfl*T i C 1 4 n±l±lg|S4A 

fc&«s*LfcT i c 1 4 {*i&iaw i 2 &mwt£inx^z> 0 t i c 1 4 &i& 

gfii 5 1 2 iCfi. 3&(;T i C 1 4 ©ll?:iit5v77 a - 

15 =3^hn — -7 (MFC) 1 4^j)"ft LTV>5 0 * 7 n — a ^ h o — 7 
1 4 ^pgp^tvfc^^T*. 1 3 ^i^tlS ^ i IC i , T i C 1 

4 #^*&2g 1 1 ^b0ft©iit*T iCl 4 ^TiCl 4 PtmSR4 A^ift^ 

NH 3 ftlSl 2 0fi.NH 3 ^HX^ lfcNH 3 f^i 2 1 Srffi T S „ 

20 NH3M12 ldii, -«&tfSNH 3 *fcm8M Bizmmt$fttcNH 3 m®i 

mm 2 2 &&WlZtlX\^Z> 0 NHji^Ef 2 2Cli, ^y23&0! 
NH 3 ©ltSri|it5-r77 p — 3 >- h p - -7 2 4^fffi LTV^„ 
-r*:7 P — a v b P — 7 2 4 *5^fj5$tt^:^^T- N ^/u^ 2 3 a*PBa»*L 
Siiia^ NH 3 MII 2 1 ^e>Bf^<^^ft-C'NH 3 ^NH 3 Pi:ttig|S 
25 4 B|:M$tl5o 

/^/13, 2 3 tcfi, 1 3 , 2 3^$n:l^ja5J:9(^< 

5 



WO 2004/020692 ^PCT/JP2003/010506 

/U/ 13,23 2 5 ^l^^i^i^^tV^. 

s</iszffflW& 2 5t-:wJ;9 U*>v7 13,23 o ftj fl=p £ ft 9 r. £ J; 

^-T 2 (DJ&gBKtt, T i C 1 4 St)!NH3#ff)^^^iHlt5ttil 
5 % 3 0 *LTV^5. #W^3 0li, ^ * 2 1*1 <*> JBE # «: fMfll 

5t-Fyu-r>t3yfa-7 (APC) 3 1 lrix.T^5„ — b 
7" I' y v' -V = > b u — 7 3 1 T* a is ¥ t $ V * &m%& -+ 5 £ t kZ. <fc 9 x 

10 SEtHBSW 3 2 JCf4 % ±St«A>feT«E^* a »t"Cs ^ >f ls/^;Vf 3 3 „ 

3 7 # r OilRST'^^E LTV^5o 
^-W^yy3 4lt #91 #S:fT 5 *„ 

15 ij^$tl5„ 4ff t^^2rt^f)iMt5 

r^lCiO, ^>-^2rta>ib£#&TiCl 4 , NH 3X TiN, & 

n h 4 c i ^tmmztiZo 

20 3 4 SrfcgJIb-tS/t&^t^T'fcSo K7^f^>'7 t 37 

Srf^»$*5 * 3 4 <7)^©:^J£^ £/h £ < 

t5:H5f^ 0 /K^^ 3 7 f* % fty^2rt©ft?|| 

%ft ? tz£>(Dk<DX~&Z> 0 

3 6 t K7-f^y7°3 7 <t OM©*miBff 3 2 left, K7^^ 

25 ^^3 7T*fe§|#i-Sfc*om5ltS£W 3 8 yOS^^^ttTV^^,, 

gfiW 3 8 OfMtt, * — h ^ jy v'-v n^hd — 53liN is/^fr-f 

6 



WO 2004/020692 ^PCT/JP2003/010506 

3 3 tvmvmm&.w 3 2 \z&mztix^z> 0 *a§i#iaw 3 8 kkju ^ 

)V7 3 9 tffr$E LTV>5 0 ^ 3 3 3 6 tfffl C 

^o^/u-/ 3 9 ^^^^f c ^t^x% K7 -f # >^ 3 7 - t \z. 

«tt), ^ 2 # $ *l5 0 

5 2I*)K: fit, 1J-ir:/*40 ^gB^$ ttTV^So ^-fe^^ 4 0 tt, 

5£*#g|5 4 OBt ft T 1^6 „ 

«ggp4 oArtcti, tfS54 o b 5r^f^om«^^jp^-rsi&^:^^ 
fr4 i asgais:£;ix-ti^o &#Lfgfifcfr4 1 k« % — casein Lfci^SB 

10 ffiMtC^^$tlfc 2*CD y — Vffi.4 2 a^g!$n-cv^ 0 ^gflm«><b 
V - Ki&4 2 LT*&trC3lff&#:4 1 K m »fc £ M i: J: <9 , iigH 

^gg&4 O AO 3 mm l-fi> ? x/NW5:#Pl$-t5 tUtXDH 4 0 C/^ 

15 -e;Jx#A£*tTi^ 0 7s^#Plt°y 4 3 IJ, >>x^#^t 0 y4 
J: ? U: ? I?- 4 4 ft 5 „ 

«7^^#P$t 0 ^t#1§? 4 4 {2, El 2 A&tf® 2B|:^$tl5±5t¥ 

«^oyy^^nr^$titv^ 0 *^#P£fc°^£f#-&4 4 te, *fc 

«gfl4 O A t f^xli-rS — 4 7 i: <DF^{Clia|9:$tL-C*5 <9 > !7^^ 

20 #^f>4 4 Sr^^-T^^^fc^T*^ < s «c®g|5 4 O A/5>6^-/^gR*t 

4 7^fta>5B$g#*£jM^5m£&&t>#LTV^ 0 

25 Ch XT-yux^ 7;v^7^s A7fo^, 

7 



WO 2004/020692 ^TCT/JP2003/010506 

4 Kite, l&v^t v- y ^y&miz&n 
•c^5„ x7j"; y^ttny K4 5 & flt *. -c *j «9 N y ^yoggsb 

T-n y K4 5 *5|giii- 5 r. £ J; «9 % £ 4 3 LT, 

^^WiSfig|i4 0A|:iI^5 o x7 y 8 OUg^T 

5 K4 5^#St5-i:(uJ:t), !)x/N#^t 0 y 4 3 Lt, * 

^^W^^BIHS 4 0 A^b*ti5, ^-y 2 rtasjctt, pyK45Sr 
IM*igfi^'<D-X4 6 ^ $ ft T „ ^n-X4 6X*v y K 
4 5 5 w £ J: v) % ^ 2 \H<D^m&&QkWZftZ> 0 

y-^Zf? 4 0 4 0 B £ ^ 2 WHU^fr, -^^^jJg/&^ 

io 7£fi5c£ fntz. V ^^^(Diy—juUU 4 7 &&%.&^tix\,^z> 0 is — /i, to # 

4 7 ^ £: t£ <fc «9 , !)-Kl42tT iCl 4 tt OgSttiSfti 

^^$15 4 0 B <Dm.UK\t, 4 0 Ad* b V — /HfPW 4 7 — ft 9 

15 8tt s 0 3 AXt;0 3 B $ *15 i 5 lilffi^l P UfcSS*^ 

Sd^MJtiT^S. ^frtt^fi, ^Jx.tf, mm*v y >^4 8 ii, & 
teT/u^#J» N a-fbT/w- 5 = £ a. jgHtsSiff (s i ch 

20 I/;*. = >fV=i*yK 5/ >r>V(0 V^-Ttl 

z> 0 m 4 »i*^iife©^iB^«*?&*p«« 5 o om^ift&ifij&ig-C'fcs,, 

25 @4l^$tL5 c t9^ #£P$S4H5 0te, V-^SPtt 4 7 £?£*Pi-5/c 
*<Z) t - h/N°-T ^5 1 ^#^TVN-5 0 t - h^-T ^5 1 <Dft*£g& 5 1 A 

8 



WO 2004/020692 




CT/JP2003/010506 



t-h/U^5 1 tt, Rffi IK 5 2 ^ii^TV^6o 
5 2rtfcfUfr*Pffc#5 3 ^HX^ftTV^o f^*n^^ 5 3 t LXK, M 

-r 7 s 5 i © cassis 5 i A^^tb £-tt5 ^7n4 ^ga^$ ttxv>5 0 
H>^54ti, ^fluRte^idcSftTi^s. t - h^-r ^ 5 i o&asgp 

5 1 Afcl^ib L/t«<ffc LfcJfriPffltfc 5 3 « s v'-zWgBW 4 7 #ifi<Df|«iS: 

m ^fk-r So i^ti^mmi^ 5 3 r*, t-w^rsi ©«5c 

15 $P 5 1 B L,&3£1-5 3^^^^ 5 5 <fc «9 f£*P £ jit SMbf 3 „ 

$Htbfc 5 3fi, s/^ 5 4 let "9 Stf5fc#» 5 1 AK^K) 

f5„ dftSrlfc t> iS-fr. i: iz. X *) , V — /w&tt 4 7 tfsjfr*p $ ft> V — ^ 

t — b/«>f y 5 1 <D1S5c§|5 5 1 B (DftMKn. tR5cSP 5 1 B 3r<£*P L 
20 5Mb Lfc/&*PSSEfr 5 3 = ^^^f" 5 5 # K 89! 3 ft T V> 

5 D 3yfyf5 5f±, t — I> /<4 ~7 5 1 (DfaltU 5 1 B 0 5 

ti^SBW 5 7 ^gjjK$ftT*3 «p s mmmw 5 7 ict*. ^sn^^^ff @ l 

fcJ$£P$:#Wi&^ 5 8 *sgu«j$ft-rvN5 0 #gtS2W 5 7 ten, #} 

4fyy59 astfs»1-3 rir^iU, flf^iBW 5 7 it, ^ip^^#t 

9 



WO 2004/020692 ^^PCT/JP2003/010506 

ii^jjg^x, ifg|5 4 0 A^|()3 0 0-4 5 Otl^i^tlSo * 

io it, ftmm{*&#tnmft&&&M\zmteisti, t-h^/suas 

v"-^Slift4 7 <£>^£P#ff ^tt5 5 C*^ 5/7" 1 A) 0 fc*5, ifriPJftteW:, 
^S§|5 5 0 A^J[|pf^$^TV>S Wt>, tfgtLTl>5 0 

15 %frftt>thZ> 0 *<D'ik, 2 l*irtS*>«S&«JEEl::ftofc i:I6t\ 

3 9^pflCbn-5<L:i:t)(C^^ y^/^ 3 3 S^^/V^ 3 6^1 
^tt> K9>f tf^a 7©m§l#^b^-^^T-^^^3 4 31 #K 
W<0 &x.bft% (XT yZf 2 A)„ ft*5 x «I!Jftx.P>ixfcftt K7>f #V 
^37 fi^ffij LTV^5 0 

20 ^ ^ W< 2 ft<DjdE?)&M?L& 1 . 3 3X10- 2 Pa£lTlt'iTLfc 

^^#SLT, T^>''<2ft\Zy-^^VttfffliA£tlZ> (XT y 7 3 A) 0 

mmr— lt, ^^^w^r>^yN^.|^ t - >4 3( -^ 

25 G>TP*T, $ ^^#1^ t°^4 3 !)i^W^3 0 0~4 5 Ot 

{-*P^$nfc«igg|S4 0 A^«g$^x5 s> ^4 A). 

10 



WO 2004/020692 




'CT/JP2003/010506 



!)xAW^f o AKmW.£inti'&, 9^>'<2 ft tf> EE ^ tf* 5 

~ 4 0 0 p a izmwztLtitfinx^ ^/uzf 1 3 &mfrtix, m e 

<fc 9 &CT i C 1 4 BtmifP4A^P ? ^ 3 i^W^|p]^TT i C 1 4 tfS 
m3 0 s c cm<£>i5ft*T*l£ttJ£n3 (* y ^ 5 A) „ ttkttt $ thtz.T i C 
5 1 4 tf* *? ^^WiZ&m-tZ t , £ ^^W^ffi^T i C 1 4 ^^f $tl5„ 
Hff^NFP^^igm, 1 3 #01 DfettT, m 6 B ^^$ttS «t 9 

T i C 1 4 0^^^^jh $ ft 5 t ti>\Z. 9v^/*2 fttzmm tTV^5 
T i C 1 4 ^^^ 2f*?rt>ib^tti£<a5 (^^ * ^6 A) 0 &:J3 N 

(Dm. 9-* 2 ft <£> EE m 6 . 6 7xio- 2 PaaTl:/j:5. 

10 0f^«Flffli|lifift N ^/U^2 3 ^W^tLT % El 6 C £ JlS «t 5 K N 

H 3 P£ ffi g& 4 B^f)!>x/NW|:|Rl{nNH3^^i 0 0 s c cm(D^» 

tcT i C 1 4 ^^ttt5 £ , TiCl^NH 3 t It, T i N |g 

15 #f5£8$FrSmi©m> /W2 3^|C?)tlt, EI 6 D \z ^ $ tl 3 J: 5 

^^^--t 2 rt^P)#(tJ$fi5 5/ 7* 8 A)„ fc*^ *feffl<D$K ^ 

ir 2 rt^JE^te, 6 . 6 7 X 1 0 " 2 P a £iT(-^ 5„ 

20 L ~t\ Hl^ ^•fifefWfcJS&fc: J; V 2 0 0 If * /^fr^ft*: jo*^ 

*^SJW(5f $ 3/ 7" 9 A) 0 AQjJlriS 2 0 Ot^ ^yufTfrtLTV^&v* 

25 x * ^ 1 0 a) 0 santas 2 0 ot^^ ^nt>tiz> t . v ^^w±tc 

^J10nm^)Ti Nl^^^tl5 0 

11 



WO 2004/020692 




'CT/JP2003/010506 



5 4 7 ^W5-H5f$, v'-zHW 4 7 <£MS-h#?-ilTMJ-r 5 ^ <b 

*mm<Dj&n<D£ i c 1 4 tNH 3 t ST^si^t^-rait 

-g-teisv^T'tt, j&JBIgett 1 ^/MfbtS i , T i c 1 4 I^NH 3 coif 
10 < £5 fclfC^ < , ft^2^HM^5TiCl 4 ^N 

H 3 )&S4>& < i£Z><DX^ T i C 1 4 ^ N H 3 W ttJ £ 5 £ <b ^ 

4*>\ #l¥4 - 7 8 1 3 8 ^--r ^^(CtK^v 5 ^ fr y h £12 

20 fc^Ktes 5fe«^55 1 AT*^iPl^5 3©^fb^®#Tt), Wt7Z>U 5 
1 BT'^*P^#:5 3^^<b>65^^5^T*^^W^5 2«3SL3iV^ 

*II«^1-Ctt, fgcMlfP 5 0 A h Zs — /lsUtt 4 7 b<Dm\Z. V 
l$fc 0 ^£}f £4 4S.tJ«)i^=3r * v~7 A 8 tTV^5©t^ itffg|J4 

25 /HH5W4 7 OM^J^#^«l$iJi-5 r b Z>„ 

12 



WO 2004/020692 




'CT/JP2003/010506 



£ £t T 33 19 „ :©|P ^ttfflft-fe V-^ 6 0 A£*lTV>5„ Umm/ 

#tMmmmw&6 i ta^-fe^-^e o <&w£ig;ii?:£#*P***«J 
15 xz^-^nu4 7 i8i&<Dm.mtwi£WL&\zte& <t 5 9 

20 £*T> ^Jlgl 1 t*ft^ti5^lW7 n-to^tgl 8 icf^o tlfti 

tt> ^^^B^4 i ^mmtrntsnx . mmt® 4oaw3oo~ 

13 



WO 2004/020692 



CT/JP2003/010506 



7 (Dlfcntfft t>*hZ> (*<r Vf 1 B ) 0 fe*5» ?U££ir 601: <t5?IS 

#^T% K7 -f jAV^ 3 7 *Sf^lb LT, ^-V W< 2 rt<E>&3l # 36 s tT ^ 
5 ^©f , K7^f^y^3 7 <Dfe?| #^^^-7i<^^7jf >-^3 4 <D 

*5I # Km 9 e>Jl5 (^f77'2B) 0 

^-r^^2rt<DBE^/6^J^(^i. 3 3X1 0" 2 P a U T * T* <g T L fc 
!>*^WSr^^bfc0^U^V>aSi^T-A^#SLT, ^^2 

10 37J*TI$U -7 ^/>W^^ggp4 0 AUlit&g^frS ( * ^ * 7" 4 B ) 0 

^7ai/NW^^g^4 0 A(£*ctt£ tlit'& s 7+ 2 ft^flET]^ 5 
~4 0 0 P a $ HfctKfi^ '^)V^f 1 3 3ftS§|A>tLT % T i C 1 4 

etWSP4 A*»bT i c l 4 ds«ttH$tt* Ut^5B)„ BffJ£i$ra&ifi 
a> ^/w:/ 1 3 a*H C T i C 1 4 ©«|&dSffjh §tt<5 i: K> 

15 f t^^2rtl:^gLt^5T i c l 4 ds^^ 2 rt^bSNtti £ tt5 

(^77^6 B ) o 

MJ£l$rafeii&* /^/l^2 3^f|^^-C, N H 3 Rt IH §P 4 B ^ b N H 3 
^P±tb$tLS C*X yZfl B) 0 3f£l$lffl&ii&, 2 3 C <b*L 

T, NH 3 (Dtl&^f|ij:$tt5i:i:t)l^ ^ t 2 rttSg ttV^ 
20 NH 3 ^^^-^ 2 f*l7>b#W (^7^8B), 

mfenmuwik. ^fy/sB-^fy/s b<dx^& 1 -^^ ^ A-t 

LT, 2 0 0 -fr-f ^^tT^tbfc^^^^Sfij^f (77y/9 

B ) o ^Q-S^ 2 0 Of^i? /UfrfcftTV^l'* £ ¥U f£»T £ *L 5 £ , * .y ^ 5 
B ~ ^ f y 7* 8 BOIg^ff^tT^tlSo 

25 aaaa* 2 o 0 ?^ftt>titc twm t . ^^^1:^43 

tfSiiff-L, 17 *^WJ&*«BgM 0 A^bHttbS y^* 1 0 B) 0 

14 



WO 2004/020692 



'CT/JP2003/010506 



Ur^llB). 

*HJiW^|g-e{i. iftg-fc ^f- 6 0 T* is — sum* 4 7j£fOMS^IJ 

tt, V ^^%m-^(D^^<o^ V ^ — a >-Srf!|^i-5o HI 9 A 

10 &t>'IH 9 B ft, #H 16 * * tf^£#£©fll5*;&jfc3P 
Bo0&t*Si£0raiB|-Cifc «9 „ 0 l 0 A&X*m l 0 B ft, ^HJfeo^tSK 

^ 6 ? ^ /n ^. |^ t- % & t§? <^ ^ ^ ^ & ¥ ® m & o*s nc $r ffi si x' & 5 0 

@9ASt;0 9B(:^^ti5J; 9tc N £ ~^#P£ f^tt^r 4 4 fi, 
15 Tt><fc^ 0 £fc, Ell 0 Ait/i 1 0 B J: 9 t> <^^#p$ 

4 4&U*ji$c*--Y 8SrfflttV>SiS, iftSMflt 5 0 tfSfi* 

b^-CV>tL« x ^ fe(^t> ft < Tt>cfc^„ £fc % 

#|^t 0 ^^^p^4 4&t«i&^ 8 tfS«t£ b*LT^*W;f N 

25 * 5 0 «:fl|;fcfc< £ t>«fc^„ $ P> C, $»Sfl 4 0 A t is — 4 7 £ 

<Z)f!ai££^^#|$h: 0 V3:f#-£4 4&l>*jgj&*-Y y y 4 8 /^ gfi |£ £ T V ^ 

15 



WO 2004/020692 




CT/JP2003/010506 



5 0 ^1X^2 <Z>2U£<^ST*te. T i C 1 4 iNH 3 ^ffl LTV>5 



16 



WO 2004/020692 




•CT7JP2003/010506 



im 1 1 





^ 1 


tax o 


W> 3 




m 1 


W> & 










In -rTTI 


m 




An tm 


An Tffl 


















TiN 


TiCl 4 


NH S 


- 


TaN 


TaF B 


NHs 


- 




TiF 4 


NH a 


- 




TaCl s 


NHa 


• 




TiBr 4 


NH S 


- 




TaBr B 


NH, 


- 




Til 4 


NHs 


- 




TaI B 


NHa 


- 




TEMAT 


NH, 


- 




TBTDET 


NHa 


- 




TDMAT 


NH, 


- 


TaSiN 


TaF B 


NH, 


SiH 4 




TDEAT 


NH 3 


- 




TaCls 


NH a 


SiH 4 


TiSiN 


TiCl 4 


NH, 


SiH 4 




TaBr B 


NH 3 


SiH 4 




TiF 4 


NH, 


SiH 4 




TaI B 


NHa 


SiH 4 




TiBr 4 


NH, 


SiH 4 




TBTDET 


NHa 


SiH 4 




Til 4 


NH 3 


SiH 4 




TaF B 


NHa 


Si 2 H 6 




TEMAT 


NH, 


SiH 4 




TaCl B 


NHa 


Si 2 H B 




TDMAT 


NH, 


SiH 4 




TaBr B 


NHa 


Si 2 H e 




TDEAT 


NH a 


SiH 4 




TaI B 


NHa 


Si 2 H 6 




TiCl 4 


NH 3 


Si 2 H 6 




TBTDET 


NH, 


Si 2 H 6 




TiF 4 


NH, 


Si 2 Hg 




TaF B 


NHa 


SiH 2 Cl 2 




TiBr 4 


NH a 


Si 2 H 0 




TaCl R 


NHa 


SiH 2 Cl 2 I 




Til 4 


NHs 


Si 2 He 




TaBr B 


NH 8 


SiH 2 Cl 2 




TEMAT 


NH 3 


Si 2 H e 




TaI B 


NHa 


SiH 2 Cl 2 




TDMAT 


NH, 


Si 2 H 6 




TBTDET 


NHa 


SiH 2 Cl 2 




TDEAT 


NH a 


Si 2 H 6 




TaF R 


NHa 


SiCl 4 




TiCl 4 


NHa 


SiH 2 Cl 2 




TaCl B 


NH, 


SiCl 4 




TiF 4 


NHa 


SiH 2 Cl 2 




TaBr B 


NHa 


SiCl 4 




TiBr 4 


NH 3 


SiH 2 Cl 2 




TaI B 


NHa 


SiCl 4 




Til 4 


NH S 


SiH 2 Cl 2 




TBTDET 


NHa 


SiCl 4 




TEMAT 


NHa 


SiH.Cl. 


A1 2 0 3 


Al(CHa), 


H.O 


- 




TDMAT 


NH 3 


SiH 2 Cl 2 




Al(CH 8 )s 


H,0, 






TDEAT 


NH, 


SiH 2 Cl 2 


Zr0 2 


Zr(0-t(C,H B » 4 


H 2 0 






TiCl 4 


NHa 


SiCl 4 




Zr(0-t(C 4 H 9 ))4 


H 2 0 2 






TiF 4 


NHa 


SiCl 4 




ZrCl 4 


H 2 0 






TiBr 4 


NHs 


SiCl 4 




ZrCU 








Til 4 


NHa 


SiCl 4 


Ta 2 0 B 


Ta(OC 2 H R ) R 


o 2 






TEMAT 


NHa 


SiCl 4 




Ta(0C,H R ) B 


H s 0 






TDMAT 


I NHa 


SiCl4 




Ta(0C,H B ) B 


H 2 0 2 






TDEAT 


NHa 


SiCl 4 



W, 1 RX*m 2 <DmM<DJ&nX*&. 40A^||3 0 0~4 5 0t 

5 :t fiV^ 0 i§;T*t>&^„ mz-tf, 3c 1 KTjkZfofcT a FjiNHj, T a 
C 1 5 £ N H 3> T i C 1 4 £ S iH 2 C 1 2 £ N H 3 , T i C \ 4 t S iH 
4 tNH 3 ,TiCl 4 <hSiCl 4 ^NH 3 $:tfflt5i^(:liiiSll4 



WO 2004/020692 




'CT/JP2003/010506 



OA/J^ 3 0 0-4 5 0tt^5 i9^JDit5 5 Al (CH 3 ) 3 tH 

2 o, ai (ch 3 ) 3 1 h 2 o 2 *mmirz>M&\zte®m&4 o A&m i 

5 0~5 0 0tC^5J:5tiOit5„ Zr (O-t (C 4 H 9 )) 4 tH 
2 O s Zr (O-t (C 4 H 9 )) 4 t H 2 0 2 ^^ffl-r^^^^fi^tt$P4 
5 0 AaSjjft 1 5 0 ~ 3 0 0 °C\Z.%;Z> «k 5 ^iPf^-t-5o Ta (OC 2 H 5 ) 5 
£0 2> Ta (OC 2 H 5 ) 5 £H 2 0, Ta (OC 2 H 5 ) s £ H 2 O 2 £ 4£ 

ffli-3 4§-£U:tai&«£& 4 o aj&s&j i 5 0- 6 0 0ti:45i5 {c^pi&i- 

H 1 S.t>*^ 2,©mfec7)^^T-{i > T i C 1 4 t NH 3 ^HI:MLT 

io ^j^srtTo-cv^s^, ^ tibvmmtfx &mmKt&j& vxf&mzn o r. 

T t i v n 0 

20 mm±(Dmm^m\^ 



18 



WO 2004/020692 




'CT/JP2003/010506 



is * <d ffi m 



25 mm^nut mm&m&b ©rai^as ufc^— ^suw t , 



WO 2004/020692 




CT/JP2003/010506 



20 



WO 2004/020692 




CT/JP2003/010506 



FIG. 1 




1/11 



WO 2004/020692 




T/JP2003/0 10506 



FIG. 2A 




FIG. 2B 



2/11 



WO 2004/020692 




CT/JP2003/010506 




FIG. 3B 









-48 


\ 
\ 
\ 
\ 




\ 
\ 

\ 





3/11 



WO 2004/020692 



m 



CT/JP2003/0 10506 



FIG. 4 



50 

55 i 



53 56 / 



/ \s s ; ; ; s ; s / s—r_ 



7 
51 B 



R> I a g n 

//,/,/ A Z / / / / <CL< 



54 



-59 



-57 



57 



52 



51 



51A 



58 



4/11 



WO 2004/020692 



CT/JP2003/010506 



FIG. 5 

( *H± ) 



— r~ 



1 



TiCI 4 



TiCI 4 <0#m 

1 



I 




hX-r^10A 



( ) 



5/11 

*. m is 



WO 2004/020692 



CT/JP2003/010506 



58- 



FIG. 6A 



4A 4B 



M2 



13 



-22 



23 



-11 
"-21 



h-25 




FIG. 6B 

n — |><p 12 = 




-11 
--21 



58- 



6/11 



WO 2004/020692 



CT/JP2003/010506 



FIG. 6C 




58- 



FIG. 6D 




58- 



7/11 



WO 2004/020692 CT/JP2003/010506 



FIG. 7 



h-25 10 




8/11 



WO 2004/020692 



CT/JP2003/010506 



FIG. 8 

CZ*E±D 



y 4 Y 1/ # ts\ ffl 

i — 



~~T~ 



I> CT. /N (£> 



TiCI 4 09^t^ 



Tici 4 (ornm 




b-X^yZf^B 



9/11 

m * k m » mam 



WO 2004/020692 



CT/JP2003/010506 



FIG. 9A 




FIG. 9B 



>44 



10/11 



WO 2004/020692 ^^CT/JP2003/0 10506 



FIG. 10A 




-44 



FIG. 10B 

Y////A h-44 



11/11 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/10506 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C23C16/44, H01L21/285, H01L21/31, F25D7/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
int. CI 7 C23C14/00-16/56, H01L21/205-21/324 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 93/25724 Al (MATERIALS RESEARCH CORP.), 

23 December, 1993 (23.12.93), 

Figs. 2, 4, 6; pages 21 to 57 

& US 5273588 A & AU 9346330 A 

& EP 644954 Al & JP 7-507844 A 

Figs. 2, 4, 6; columns 12 to 26 

& DE 69306783 A 



5-10 



JP 7-36390 B2 (Nissin Electric Co. 
19 April, 1995 (19.04.95), 
Column 6, line 30; Figs. 1, 2 
(Family: none) 

JP 3-45957 Y2 (Japan Energy Corp.) 
27 September, 1991 (27.09.91), 
Column 7, lines 29 to 31; Fig. 1 
(Family: none) 



Ltd. ) , 



5-10 



5-10 



|~x"| Further documents are listed in the continuation of Box C. [ | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"V document which may throw doubts on priority claim(s) or which i< 
cited to establish the publication date of another citation or other 
special reason (as specified) 

U CT document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
08 October, 2003 (08.10.03) 



Date of mailing of the international search report 

21 October, 2003 (21.10.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCIYISA/2 10 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/10506 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 95/23428 A2 (APPLIED MATERIALS , INC.), 

31 August, 1995 (31.08.95)/ 

Page 20, lines 9 to 18; Fig. 2 

& EP 746874 Al & KR 97700368 A 

& US 5695568 A & JP 9-509534 A 

page 26, lines 11 to 20; Fig. 2 



8 



WO 01/27347 Al 
19 April, 2001 
Example 1 
& FI 9902234 Al 
& EP 1242647 Al 
& JP 2003-511561 A 



(ASM MICROCHEMI STRY OY) , 
(19.04.01) , 

& AU 200079268 A 
& KR 2002040877 A 



10 



JP 3046643 B2 (Fujitsu Ltd.), 
17 March, 2000 (17.03.00), 
Claims; Par. No. [0016] 
(Family: none) 

JP 2001-279451 A (Hitachi Kokusai Electric Inc.), 
10 October, 2001 (10.10.01), 
Claims; drawings 
(Family: none) 



JP 2002-33287 A (Sumitomo Osaka Cement Co, 
31 January, 2002 (31.01.02), 
Claims; drawings 
(Family: none) 



Ltd. ) , 



10 



1-10 



1-10 



Form PCT/1SA/210 (continuation of second sheet) (July 1998) 



HURflHEttS 



m&ttim&%- PCT/J PO 3/1 0 5 0 6 



Int. Cl 7 C23C16/44. H01L21/285, H01L21/3L F25D7/00 



B. ggS^rtfofe.^ 

B**fTo (BKMSfFSMS (IPC) ) 

Int . Cl 7 C23C14/00- 16/56 % H01L21/205-21/324 



B*B3?ffl«f3S^« 1926-1996^ 

B*P34*M£ffl*r£4*tt 1971-2003*? 

B#B3&H!#r36S«4if« 1996-2003^ 

B#BS»ISJBSr^# 1994-2003^ 















Y 


WO 93/25724 Al (MATERIALS RESEARCH CORPORATION) 1993.12.23 


5-10 




FIG.2, FIG.4, FIG.6, PAGE 21 - PAGE 57 






& US 5273588 A, & AU 9346330 A, & EP 644954 Al. 






& JP 7-507844 A M2, S|4, 136, 1112-26*®, 






& DE 69306783 A 




Y 


JP 7-36390 B2 1995.04.19 


5-10 




SM!fil30*T, $169. &2BI. (7TVJ~t£U 





tej B^WMBmi<owfis*fctt#fpx-*>^^, mvz&mn 

XI* (Slil 

roj nSUcfcSP^ ffiffl. B5**rc*&-*-S:A:ft 



r&j [5]— >h77^n —3c®; 



0 8. 10. 0 3 


21.10.03 


B*ffl*H*FJr (ISA/JP) 
f&®#-£- 100-8915 
JlCftB'H* » KB** B = T B 4 # 3 * 


Si? feglf) 

ttSSt 03-3581-1101 P 1 


4 G 


9 2 7 8 


«R 3 4 16 



S5SPCT/ISA/2 10 (12^) (1 99 8¥7^) 



mmm&-% pct/j po 3/1 0 5 0 6 



JP 3-45957 Y2 ( B *ttHMa££tt) 1991.09.27 
^7*^29-31. Ml|§!. (^r^y-^U 

WO 95/23428 A2 (APPLIED MATERIALS, INC.) 1995.08.31 
PAGE 20 LINE 9-18, FIG.2, 

& EP 746874 Al, & KR 97700368 A, & US 5695568 A, 
& JP 9-509534 A, »26H»ll-20ff, ffftm 

WO 01/27347 Al (ASM MICROCHEMISTRY OY) 2001.04.19 
EXAMPLE 1. 

& FI 9902234 Al, & AU 200079268 A, & EP 1242647 Al. 
& KR 2002040877 A & JP 2003-511561 A 

JP 3046643 B2 (W±ii#fc5£££t) 2000.03.17 
«M*3fc©ttBB. [0016], fcL) 

JP 2001-279451 A (tt5£#*t B ftSBSm*0 2001.10.10 
JP 2002-33287 A (ftfcfcRir^KMeS^ttt 2002.01.31 



5-10 



10 



10 



1-10 



1-10 



«SPCT/ISA/2 10 ($&2s<-i><r>ffi£) (1 9 9 8^7^) 



